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ABSTRACT 
Stress management interventions (SMIs) have been commonly used to combat occupational 
stress. Over the past decades, there were several reviews and meta-analysis about the 
effectiveness of SMIs. However, owing to the poor methodology in some studies conducted in 
the early years, inconsistent findings were often reported. In addition, factors affecting the 
effectiveness of SMIs have not been explored in these reviews. The present meta-analysis was 
designed to investigate the effectiveness of SMI with studies of pretest-protest random 
assignment design SMIs. Moreover, the moderating effects of operational characteristics such 
as presence vs. absence of identification of personal stress, the coping only vs. multiple 
components of the programs content, the distributed vs. massed distribution of the 
intervention sessions and the time interval of outcome measurement will be examined. A total 
of 51 studies were collected. Meta-analytic results indicate that SMIs are generally effective. 
Results indicate that SMIs with identification of stressors, multiple components and massed 
practice are more effective. Moreover, outcome measurements immediate after the SMIs were 
associated with larger effect size. These findings have important implications for those who 
design SMI for the working population. 
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CHAPTER 1. INTRODUCTION 
Stress is a prevailing phenomenon that sparkles a substantial amount of research. The work 
of Lazarus and Folkman (1984) stirred up upsurge attention in stress and coping, researchers 
endeavor to answer the intricate question about how an individual can adapt to adversity 
successfully. Despite tremendous effort with more than 23,000 references yielded in a PsycINFO 
search (Coyne & Racioppo, 2000), pessimistic thoughts has been expressed by disappointed 
researchers who looked forward to both theoretical and practical understanding on coping 
processes and its consequences (Lazarus 1998). In the meantime, there is a long-standing gap 
exist between research and practice, research on stress management interventions (SMIs) 
provides little understanding of the mechanism of change and crucial ingredients for effectiveness 
(Coyne & Racioppo, 2000). On the other hand, the new century is marked as a disquieting era 
and exponential growth of interest in stress and coping is ensured to continue. The present study 
aimed at resolving the perplexing puzzles in stress and stress management by utilizing the method 
of meta-analysis on exploring the effectiveness of workplace SMIs. 
Review on Stress and Coping 
Stress has rooted early in the history. The first conceptualization of stress came around in the 
post World War II period and was defined as an input-output mechanism. In 1950s, Lazarus 
and his colleagues observed that individual reactions towards stressful situations were not 
unitary. When facing with a given stressor, some persons were greatly aroused and the 
performance was significantly impaired, while for others, performance was improved 
(Lazarus & Eriksen, 1952). The transactional model of stress proposed by Lazarus and 
Folkman marked the milestone of research on stress. They defined stress as "a particular 
relationship between the person and the environment that is appraised by the person as taxing 
or exceeding his or her resources and endangering his or her well-being. "(Lazarus & 
Folkman, 1984，p382). Lazarus and his colleagues incorporated cognitive appraisal, a 
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motivational and cognitive variable, into the theory of stress. The concept of cognitive 
appraisal, i.e. meaning and significance an individual gives to any encounter, successfully 
explicates the individual differences that intervened between stressors and its response. To 
sum up, Stress is the result of an appraisal on person-environment relationships, which relies 
on the confluence of demands and constraints imposed by environment with goals, belief and 
resources of an individual. (Lazarus, 2000). The conceptualization of stress moved beyond the 
stimulus-response (S-R) model to stimulus-organism-response (S-O-R) model. 
Coping 
To understand the dynamic process of stress, particular attention must be given to 
coping. Coping is a complex process, which is viewed as "constantly changing cognitive and 
behavioral efforts to manage specific external/or internal demands that are appraised as 
taxing or exceeding the resource of the person “ (Lazarus & Folkman, 1984, p.382). In 
confronting stressful situation, an individual can change the circumstances or the way of 
interpretation to make the situations appear more favorable. Although, there is evidence about 
stable coping styles, yet, coping is highly contextual, individual has to change the coping 
styles across different circumstances in order to be effective (Folkman & Lazarus, 1985). 
Coping can reduce stress in two main ways. One way is changing the environment that 
the individual embedded. The stressful situations may become more favorable when the 
stressor is alleviated. This is what called problem-focused coping. Some examples are time 
management and assertiveness training which are problem-solving behaviors that focus on 
changing the stressor directly. The other coping process is emotion-focused coping. It aims at 
changing the way that we attend to or interpret the circumstances. Emotion-focused coping 
deals with cognitions or emotions directly and can eliminate the cognitive basis for stress 
reaction by reappraising a threat in a non-threatening way. Examples include denial and 
distancing strategies. Folkman and Lazarus (1988) created the "The Ways of Coping 
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Questionnaire" as well for the measurement of coping process in diverse contexts. 
Lazarus provided a ground breaking theory with several important implications. Firstly, 
great emphasis is placed on cognitive appraisals, which plays an important role in the 
explanatory power of the model of stress. The idea of "core relational meanings" runs 
contrary with the flawed conventional practice in treating stress as a unidimensional 
constructs. To understand the adaptive behaviors of an individual, we must discern the 
relational meaning one deduces from the stressful situations. A stressful encounter can take 
the form of harm, threat or challenge and this gives rise to a wide variety of emotions and 
determines the subsequent coping behavior. 
Secondly, Lazarus advocated the process view of coping. Before the emergence of 
process-oriented approach, people treated coping as something similar to personality, which 
was a trait-oriented characteristic and stable over time. In contrast, process perspectives view 
coping as courses of action that will change over time correspond to the situations an 
individual is facing. Since the context is dynamic, effective strategies changes when the 
situation unfolds. 
Lastly, it coined stress with a contextual connotation which signifies that we must take 
particular persons and situation into account when evaluating the effectiveness of coping. 
Different coping strategies may be useful under some circumstances, and a given coping 
process may be effective in one circumstance but may fail in other. 
Research on Stress and Coping 
A prodigious volume of research has been done on stress and coping. An important 
motivation underlies the enthusiasm is the pursuit of answer to the important question: under a 
given situation, which ways of coping are more and less effective. Such information is 
imperative as it can shed light on designing interventions to help people cope more effectively 
and promoting well-being. As a result, there is a bloom of research devoted to identify and 
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classify coping strategy and to correlate different coping strategies with the consequences of 
coping. Despite the effort in this several decades, complaints point out that stress research 
"barely begun to scratch the surface in the pursuit for a much fuller understanding of the 
coping process” (Copper & Dewe, 2004，p82), and researchers are left with disappointment. 
The general conclusion asserts that problem-focused coping is superior to 
emotion-focused coping when the situation is appraised as controllable, while the later is 
associated with higher effectiveness in uncontrollable situation (Aldwin, 1994; Auerbach, 
1989).However, in a recent review paper by Lazaus (2000), he urged that it was a strategic 
mistake to compare the respective effectiveness of problem-focused and emotion-focused 
coping. Tennen and his colleagues (2000) found out that the two functions of coping usually 
occur together, this indicates that the two functions although conceptually distinguishable; 
they are interdependent and supplement each other in the coping process. As a result, 
separating the two functions are misleading, instead, psychologist should study the interaction 
of them as they are operating as a single unit. 
To answer the questions of why some individual fare better than others do when 
dealing with stress, the concept of coping flexibility is advanced in the recent years. Coping 
flexibility is based on the notion that coping is not a stand-alone process and has to be 
matched with the environment the person embedded in. Lazarus, who regarded stress a subset 
of emotion, had attempted to use emotion to explain people's adaptational encounters 
(Lazarus, 1998). Although promising new developments are in progress, the mechanism in 
which coping affects psychological, physiological, and behavioral outcomes is awaiting for 
more research. Neither has conclusion made on he long-term and short-term consequences of 
coping. 
A premise that appears repeatedly in the criticism of coping research is the use of 
standardized checklist. Conclusions drawn from standardized coping checklist research are of 
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little value in clarifying the process of coping. The failure stems from the fact that the 
instruments offer stressful episodes that are ill defined. The major shortcoming of the 
traditional method was that the stressor episode are standardized which overlooked individual 
differences in appraisal. The same episode may provoke different meanings; some may feel 
stressful while other may not. Consequently, participants may draw upon different stressful 
episodes and the data collected fails to capture the key process that people adopt to manage 
the situations. As it is impossible to evaluate the effectiveness of coping in isolation of the 
situation, research on coping should be redirected to a circumscribed context where the goals 
of coping are explicit (Coyne & Racioppo’ 2000). In view of this, many methods has been 
advanced to capture the person-environment interaction such as situation-based questionnaire 
(e.g. Cheng 2001, 2003), self structured interview. Studies of SMIs, in particular, has become 
more and more popular. SMIs attempt to modify coping skills of participants in a specified 
situation which provides a clear goal of coping. The feasibility of specification of outcomes 
makes SMIs a better capture of the person-environment transactions. 
Using SMIs to Study Stress and Coping 
As more and more researchers are troubled with the standardized checklist, the use of 
alternative method to study stress and coping is called for. As an alternative, SMIs do not 
impose a specified stressor and can preserve the individual differences of appraisals in person-
environment dynamic. The other benefit of using SMIs is that it can evaluate the effectiveness 
of coping on a practical level. Coping research and practical interventions have a symbiotic 
relationship. Coping research provides theoretical base which endows SMIs with legitimacy 
(Coyne & Racippo，2000), whereas, results of SMIs can serve as empirical evidence to 
support the conclusions made by coping research. Moreover, the evaluation outcome 
measures serve as an indicator of successfulness of SMIs which can also shed light what 
constitute effective coping. 
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Occupational Stress 
Among different types of SMIs that cover broad circumstances, work stress is of 
particular importance as most people spend nearly half of the waking lives at work; 
undoubtedly, work stress is influential in affecting well being of a person (Beehr & Newman, 
1978). 
Early work on work stress mainly focused on unfolding elements of work that contribute 
to stressful conditions. Role conflict and role ambiguity were some of the cited examples of 
debilitating work stressors. The impact of stress is far-reaching, both to the organizations and 
to the individual. From the perspective of organizations, occupational stress will lead to a 
decrease in job satisfaction (e.g. Brewer & Clippard, 2002; Wolpin, Burke & Greenglass， 
1991)，organizational commitment (e.g. Leiter & Maslach, 1988; Leiter, 1991) and job 
performance (e.g. Wrught & Bonett’ 1997). Stress will also lead to an increase in turnover 
(Harrington, Bean, Pintello & Mathews, 2001) and absenteeism. The consequences of stress 
for individuals are also alarming. Physically, stress will cause fatigue, insomnia and headache 
(Kahili, 1988). Stress will lead to anxiety and depression. In addition, stress is also related to 
feelings of helplessness and a decline in self-esteem (Maslach & Jackson, 1984; Kahili, 1988). 
These undeniably call for intervention to be carried out to mitigate the destructive impacts 
brought by stress. In particular, the contemporary workforce is entering a new era of working 
life (Rousseau, 1997). The new production concepts such as team-based work, 24-hour 
economy and tele-work undoubtedly increase the work-related stress, especially to those who 
cannot adapt to the wide variety of demands posed by different employment relations (Taylor, 
2002). As a result, the importance of SMIs research is increasing. 
The other caveat of occupational stress research includes prevention and treatment. 
Stress management interventions (SMIs) is defined as any act that initiated by an organization, 
which aims at assisting individuals to minimize negative outcomes caused by exposure to 
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work-related stressors or to trim down the presence of those stressors (Ivancevitch, Matterson, 
Freedman & Philips, 1990). It is a form of health promotion program and can be designed for 
preventive or curative purposes. SMIs include a wide range of activities ranging from 
individual relaxation techniques to organizational-wide job redesign program, in response to 
the intricacy, classification of SMIs into different categories are proposed by different 
researchers. DeFrank and Cooper (1987) suggested that SMIs could be conceptualized into 
different levels: stress management could focus on either individual level, organizational level 
or the interface between them. An elaborated classification was proposed by Ivancevich et al 
(1990), it was advocated that SMIs can target at three different points in the stress model 
which can be classified as stressor reduction (primary), stress management (secondary) and 
employee assistance program (tertiary). While primary prevention is organizational wide, both 
secondary and tertiary prevention are individually based. Primary intervention is concerned 
with changing the job conditions in order to eliminate the sources of work stress inherent in 
the working environment. Examples of this type of intervention include job design, human 
factors engineering and safety training. The secondary prevention put emphasis on detection 
and management of stress, which includes increasing the awareness and improving the stress 
management skills through training activities. Relaxation and physical fitness are examples of 
the most cited intervention program (Bellarosa & Chen, 1997). Lastly, tertiary prevention is to 
offer assistance to employees, who are suffering from serious health problem as a result of 
stress, to cope successfully with the consequences of stress. Employee assistance program 
(EAP) is a case in point. Individual-oriented SMI is the most frequently cited method in 
coping with occupational stress ( Sonnentag & Frese, 2003). Their popularity can be attributed 
to minimal disruption of work and can be individually tailored (Murphy & Sorenson，1988). 
Despite the popularity of SMIs in organizations, little understanding has been 
accumulated over the past years. Ivancevich et al (1990) concluded that "present knowledge 
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about SMIs is largely based on anecdotes, testimonials, and methodologically weak research", 
this view is shared by other reviewers (e.g. Briner & Reynolds，1999; Cox, 1997). Previous 
reviews carried out by researchers claim that individual-based SMIs have limited effect (e.g. 
Sallis, Trevorrpw，Johnson, Hovell and Kaplan, 1987). Others stated that the empirical 
evidence is meager, although there are indicators of success, but the underlying mechanism of 
why SMIs works is unclear. Moreover, the reviews were based on studies suffering from 
serious methodological problems such as weakness in design, unclear links to theoretical 
models, insufficient recognition of contextual differences (Nytro, Saksvik, Mikkelsen, Bohle 
& Quinlan, 2000). Table 1 listed the previous reviews on the topic. 
In contrast to earlier observation which methodological sound studies are infrequent, 
there is definitely positive development in the research of SMIs in the past two decades with 
more attention on theoretically and methodologically sound SMIs (Ivancecich et al, 1990; 
Kompier & Kristensen，2001). The majority of the studies employed control groups, multiple 
and objective outcome measures and experimental design. With the accumulation of high 
quality studies therefore, systematic review is now become possible. 
A recent meta-analytic study conducted by Van der Klink, Blonk, Schene and Van Dijk 
(2001) has examined the effectiveness of SMIs programs. There was a clear positive effect for 
cognitive-behavioral studies (d = .68), relaxation studies (d = .35) and multimodal approaches 
(acquisition of active and passive coping skills; d = .51), indicating that stress management 
programs could improve health for around half standard deviation. Nevertheless, this study 
does not complete the picture of SMIs effectiveness. Despite the numerous qualitative review 
papers and the meta-analysis on the topic, the situation with respect to SMIs is not satisfactory. 
There is still lack of confidence in the effectives of SMIs. Besides the lack of sound evidence, 
there is still not clear answers to questions such as which types of program or what 
components is effective. Most importantly, the mechanisms, which make SMIs work is, still 
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remain unknown. The gap of knowledge is a significant barrier for practicing SMIs. 
Table 1 
Review on Occupational SMIs 
Year Authors No. of Studies Method Conclusion 
Qualitative Too few studies to reach 
1984 Murphy 13 
Review unequivocal conclusion 
Generally effective，d=0.5 
Hunter & 
1990 Godfrey et al 23 Moderators: primary / 
Schmidt 
secondary SMIs 
SMIs differed widely in 
Qualitative effectiveness, outcomes 
1995 Murphy 64 




Hunter & d=0.35(relaxation) 
2001 Vander Klink 48 Schmidt d=0.51 (multimodal) 
Interaction between types of 
SMIs and outcomes measured 
Moreover, the contribution to the practical field of how to run a successful SMI is 
unexpectedly rare. Although the meta-analytic study by Van ser Klink et al (2001) has 
analyzed the content of effective SMI, descriptive variables (e.g. time, duration, number of 
session) has not been examined carefully. These descriptive variables are of great importance 
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for developing the intervention protocols so that accurate replications of the successful SMI 
can be made (Bunce & Stephenson, 2000). This can be supported by the result of a survey. 
Employers always regard treating stress as an individual problem (Sanders, 2001). Surveys of 
managerial opinion found that whilst managers recognized that organizational factors 
contribute substantially to work stress, fewer than one fifth on them had any stress 
management training (e. g. Dewe & 0’Driscoll，2002; Sharpley & Gardner, 2001). The failure 
for organization to provide needed support may be attributable to the fact that they are 
uncertain about the appropriate way to provide assistance to employees (Bunce & Stephenson, 
2000). For example, variables that organizations used to justify the adoption of SMI, such as 
length of training (Peters, Benson, & Porter，1977), required trainer's expertise (Pelletier & 
Lutz, 1988), feasibility with regard to work schedule (Charlesworth, Williams, & Baer，1984) 
and duration of effect (Manuso, 1983), are rarely examined in the studies. As these variables 
are important both for understanding the choice of intervention by organization and the 
application of SMIs, research in these areas are needed. 
Reasons for Meta-Analysis 
In spite of the disappointing knowledge accumulation in both coping and SMIs 
research, meta-analysis could lend a hand to the slow progress in theory development. The 
contribution of meta-analysis is the ability to combine different studies and to find out the 
empirical relationships revealed by them, which can contribute to the construction of theory 
(Hunter & Schdimt, 2004). In the field of coping and stress management, meta-analytic study 
is particularly warranted. Even though considerable amount of research has been carried out 
in the field, there remain many unanswered questions. Integrating different pieces of study 
help calibrate the relationships among different variables and coping outcome, which is 
fundamental to answer the long-standing questions: why some people fare better than other 
when facing with stress. 
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The purpose of the present meta-analysis is twofold: theoretical and practical. For 
improving understanding of the theoretical model of stress, the question of what constitute 
effective coping will be explored. Practically, whether SMIs improve coping abilities of 
individual is at the focal attention. Moreover, moderators that enhance the effectiveness of 
SMIs are also appealing and would be examined. In particular, four different moderators 
would be examined in the present study: content of SMIs, identification of stress, massed Vs 
distributed practice and immediate Vs delayed measurement. 
Content As a Moderator 
Coping is a complicated process, division of SMIs into cognitive-behavioral, 
relaxation or mediation and compare their effectiveness only give a spurious understanding of 
the relationship between exposure to SMIs and the adaptive outcomes. Moreover, the 
underlying process of the effectiveness of SMIs is unexplored. In the same vein, the reason 
why cognitive-behavioral approach is more effective has not been examined. The conclusion 
made by Van der Klink et al which stated that "interventions conducted ... should be 
cognitive-behavioral in nature" invites skepticism. Not only is this assertion premature, but 
also discard the value of other approaches of SMIs. 
In order to understand why some SMIs are effective but other fails, we had to know 
how exposure to SMI link to coping process of an individual does. One speculation is that 
SMI heighten the awareness of different coping strategies one could employ. A closer look at 
the different approaches of SMIs, it is not difficult to find that they contain different functions 
and address different stages in coping process (Cooper & Cartwright, 1997). Cognitive 
behavioral approach deals with appraisal, teaching participant to change their interpretations 
of the event, this approach also teach participants how to cope with the stressor. Moreover, 
relaxation studies are engaging in teaching individuals to relax during stressful situation and 
that alleviate the adverse effect of stress. It is a more passive approach as nothing about 
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changing the appraisals or stressors has been advocated. 
As environment is ever changing, flexible coping is deemed important for coping to be 
adaptive, as no single strategy is efficacious across different situations. An adaptive person 
should be capable of flexibly adjust coping strategies when faced with different stressors. 
Previous studies have documented that coping flexibility, which conceptualized as the number 
of coping strategies employed, is associated with better outcomes (Aldwin, 1994). On the 
contrary, routine use of few coping strategies in response to stressors accentuated the problem 
of maladjustment (Cheng, 2001; Wethington & Kessler’ 1991). Moreover, strategy-situation 
fit is another important component of coping flexibility, it is expected that a flexible 
individual can demonstrate a wide array of coping strategies that fit with the situation (Cheng, 
2001). 
Following this line of reasoning, cognitive behavioral approach is more effective, because 
on top of coping skills, ways to interpret stressors are also instructed. This provides 
participants with the capacity to carry out coping strategies appropriate with the situations. 
Relaxation method is lagged behind as it only put forward method to relax when facing 
stressor, while the strategy-situation fit element has been overlooked. As a result, it is 
expected that SMIs with both appraisal and coping components are more effective than SMIs 
that targeted on coping method alone. 
Identification of Stressors as a Moderator 
Despite of the fact that researchers have long argued for thorough analysis of stressors in 
SMIs, the lack of proper problem analysis is an intriguing issue (Cooper, Liukkoen & 
Cartwright, 1996，c.f.: Kompier & Kristensen, 2001). Although, the transactional viewpoint of 
stress is enunciated over the years, organizations are tempted to pay lip service to it when 
conducting SMIs. This is evident by the increasing utilization of off-the-peg package without 
considering the root problems of the company. Drew on the transactional approach, it is 
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critical for SMIs to include the component of identification of stressors. Coping is a process 
dealing with the demand of environment; understanding of the environment that one is facing 
is a prerequisite for effective management. SMIs with general coping strategies without tie to 
personal stressful situations are deemed suboptimal as even when participants work under 
similar working environment, they may find different aspects of work stressful and are 
subjected to different stressors. As a result, in order to better align with participants' stressful 
encounter and utilizing the coping strategies learned maximally, identification of stress are 
judged to be necessary. A stress evaluation carried out before SMIs can discover the central 
problems, which are valuable for the development and delivery of custom-made SMIs to the 
organization (Ormond, Keown-Gerrad & Kline, 2003). It was hypothesized that SMIs 
involved identification of personal stressors were more effective in terms of coping outcomes 
than those without such identification. 
Massed Vs Distributed Session as a Moderator 
Without a doubt, training interventions seek to develop skilled performance in 
participants, SMIs is of no exception. Studies indicated that learning styles i.e. massed or 
distributed practice is an important determinant in the skill development process and it is 
expected that learners can benefit more from as little rest as possible. 
Several characteristics distinguished massed practice from distributed practice conditions. 
First, the learning episodes for massed practice conditions are more intensive, usually with 
brief or no rest interval between practice sessions. Second, the number of session is usually 
fewer and the duration of the program is shorter in the massed practice than in the distributed 
practice condition. The standard of classification of massed and distributed practice conditions 
varies as a function of task complexity (Donnovan & Radosevich，1999; Mumford, Costanza, 
Baughman, Threlfall & Fleishman, 1994). 
The meta-analytic review carried out by Donovan and Radosevich (1999) which 
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investigated the relationship between practice conditions and task performance revealed that 
participants in distributed practice condition performed significantly better than those in 
massed practice condition (d = 0.46). Moreover, the degree of superiority of massed practice 
with respect to task performance varies across different task nature, with the beneficial effects 
lowest in high complexity task (d=0.07). 
The process that underlines construction of knowledge structures elucidates why 
distributed practice is a more effective form of practice condition. In developing knowledge 
structures, an individual is required to construct principles about the interrelationship of 
different pieces of information presented, these are used to integrate and organize the new 
information (Chi, Bassock, Lewis, Reimann & Glaser, 1989). During the process, individual 
has to engage in deep and elaborative processing which is fundamental in building up a 
consolidated knowledge structures (Munford et al, 1994). The development of well-organized 
structures could enhance skill acquisition and subsequent performance. However, it is a 
tedious and time-consuming process as the construction of principles has to be abstracted 
from new experiences and elaborative processing (Chi et al, 1989). Consequently, distributed 
practice is superior to massed practice as it can provide adequate time for building up a 
well-organized knowledge structures in coping skills. Moreover, distributed practice gives 
employees plenty opportunities to apply what they leam in SMI to the real work setting. 
Consequently, this enables them to receive feedback of their acquired skills (Rouiller & 
Goldstein, 1993). 
Following this line of reasoning, it is believed that SMIs consisted of distributed practice 
are more effective than those of massed practices in the acquisition of coping skills thus are 
more effective in reducing the adverse effects brought by stress. 
Besides, Van ser Klick et al (2001) found an inverse relationship between number 
of session and the effectiveness of SMIs, they speculated that the results might be consistent 
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with the advocate of brief therapy in the field of psychotherapy and asked for further 
investigation. In the present study, it is speculated that instead of number of session, the 
distribution of sessions should account for the observed differences in effectiveness of 
different kind of SMIs. 
Time Interval as Moderator 
On the other hand, a qualitative review carried out by Cooper and Cartwright (1997) 
also pointed out that there is short term evidence that SMI is effective, while little was known 
about its long term effect. Whether SMIs can produces long term effects are doubted when 
employees return to the unchanged work environment, facing the same stressors. Ivancevich 
and Matteson (1988) claimed that 70% of attendants of such program revert to their previous 
life style and habits after few years. They are not complete answers to stress as they do not 
eliminate the stressor itself (Cooper & Cartwright’ 1997). Organizational wide primary 
prevention program can directly deal with the stressors. Yet it requires the cooperation of the 
management level, which is not under the control of individual employees. Therefore, the 
question of whether SMIs can serve as a panacea to occupational stress problems remains 
unanswered. 
There is a dearth of understanding concerning the long-term effect of SMIs. Despite the 
fact that outcomes measures reported by studies were obtained in various time intervals since 
the completion of SMIs, past reviews did not separate the conceptualization of different time 
measures. Measurement of outcomes immediately after the last session of SMIs should be 
treated as acquisition performance and be distinguished from retention performance, which is 
defined as measurement taken after some period of time elapsed upon the completion of the 
workshops. This classification is warranted as acquisition performance and retention 
performance reveals different facets of coping as a dynamic process. Acquisition performance 
reflected how much an individual learned in SMIs. Whereas, retention performance implies 
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whether there are barriers individual encounters when attempting to apply what they learned 
which key determinants are of whether coping strategies would be adopted. 
Outcomes 
It has long been expected to demonstrate the accomplishments of SMIs, and the 
successfulness hinges on its extent in reducing distress and imporving psychological and 
physiological functioning, which is greatly depends on which outcomes are measured. 
Evaluation provides compelling information of the processes by which the outcomes are 
achieved (Davidson, 2000). It also provides critical information related to selection, adoption 
or modification of the content of SMIs. (Goldstein & Ford, 2002). 
Three groups of outcome variables (psychological health, physical health and 
organizational outcomes) would be considered as the criterion variables in the present 
meta-analytic study. These three variables are the most common outcomes measured used in 
SMIs and their relationship with stress are well documented (see Taylor, 1999). As a result, it 
is the interest to know whether SMIs can lessen the unfavorable effects on these outcomes. 
Psychological health includes variables such as depression, anxiety, burnout while other 
health-related outcomes, for instance, psychosomatic symptoms, and heart rate comprised the 
physical health. Organizational outcomes refer to variables that affect the organization 
performance, turnover intention; absences and performance are taken into account. 
SMIs usually involve examination of multiple outcomes. Single outcome will drastically 
underestimate the effectiveness and limit our understanding of the relationship between SMIs 
and specific outcomes. There are few measures that can adequately reflect the complexity of 
intervention. An intervention must be examined with a multitude of measures. Whereas, the 
relationship between measures should be closely scrutinized; the inconsistencies may provide 
insights into training program. It is important to find out why the intervention could not 
improve the outcomes and changes that might improve the outcome must be considered. 
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Content x outcomes. In the meta analysis of Van der Klink et al (2001), effect sizes for 
different outcome categories were calculated, ranging from -0.12 (absenteeism) to 0.48 
(psychological response and resources). Apparent disparity was found in different categories 
of outcomes and attempt was made to explain the differential effects of outcomes. The study 
proposed an interaction effect between types of SMIs and outcome variables in which 
relaxation techniques was more effective in combating physiological outcomes than 
cognitive-behavioral interventions. Yet, the results may be premature as the results of 
cognitive-behavioral interventions were based on only two effect sizes. In the present analysis, 
it is hypothesized that physical health outcomes could be improved further by inclusion of 
relaxation components as those techniques are about teaching participants to control their 
physiological response such as breathing, muscle relaxation, which is closely related to 
reduction of heart rate, skin conductance, muscle tension ( see Pneley, Tomaka & Wiebe, 
2002). 
As previous review suggested that SMIs have different impacts on different outcomes, 
as a result, types of outcome variable are included in the present study in order to have a 
clearer picture of the process inherent in SMIs and shed light on the underlying mechanism of 
why SMIs work. Moderator analysis would be conducted on different outcomes separately in 
order to find out the corresponding effects of program components on the outcomes. 
In a nutshell, the aim of the present study is to conduct a meta-analysis to 
comprehensively evaluate the effectiveness of SMI and the underlying factors that make it 
works. It is hoped that the result of the present study can contribute practically by developing 
a thorough guideline for clinical practice. On the other hand, it is also desired that it can 
discover variables that marked the effectiveness of SMI thus contribute theoretically to a 
better understanding of occupational stress. 
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CHAPTER 2. METHOD 
Literature Search 
A thorough search for SMI studies was conducted, starting with the computer searches of 
Psylnfo, ERIC, Medline, Dissertations Abstracts, and ABI/Inform databases using the 
keywords stress management, work stress, burnout. The electronic search was supplemented 
with manual searches on key journals in the field of occupational stress. In addition, 
references from literature previous reviews and were examined. Lastly, in order to acquire 
unpublished studies and dissertation, study authors were contacted through e-mail\ 
Inclusion Criteria 
Studies had to meet certain decision rules to be included. To be included in the 
meta-analysis, studies had to be examining the effectiveness of any form of SMI that was 
consistent with the operational definition of present study. Studies examining critical stress 
debriefing program were excluded because such program were qualitatively different from 
SMI. Second, the SMI must be designed specifically to deal with occupational stress and were 
limited to those that administered to working population. Moreover, the target populations 
must not diagnosed as involving psychiatric disorder or stress-related somatic disorder (e.g. 
coronary heart disease). Furthermore, study had to be experimental or quasi-experimental, 
involving no-treatment control group and pretest-posttest design. Studies where participants 
serve as their own controls (e.g. repeated measures design) were excluded because there were 
no way to ascertain whether effects were come from treatment or were results of other 
extraneous factors such as placebo effect or statistical regression. Studies using unrelated 
dependent variables were discarded. On top of that, empirical studies which failed to report 
usable statistics (such as SD, p-value) were also discarded. 
On the basis of these criteria, 51 studies were selected for inclusion in the analysis. The 
1 27 emails were sent out to active researchers in the filed, 16 replies were received. Among the replies, either 
there was no unpublished study or the unpublished studies were not in English. As a result, no unpublished study 
is included in the present analysis. 
Stress Management Intervention 19 
studies involved 3557 participants, with an average sample size of 70 participants. 
Meta-Analysis Procedures 
Preliminary analyses. Hunter and Schmidt's (2004) meta analytic procedures was used 
to test the proposed hypotheses. This statistical technique could assess the extent which 
observed variation in results across studies could be attributable to sampling error and 
methodological artifacts. 
The impact of stress management interventions was measured by calculating effect 
sizes, or d values, which is the standardized difference between the mean performance of the 
experimental groups and control groups on a given outcome (Hunter & Schmidt, 2004, p246). 
As variation in treatment effect will inflate the experimental group standard deviation and 
underestimate the effect size (Carlson & Schmidt, 1999)，pooled with-in group standard 
deviation was used in the effect size calculation (Hunter & Schmidt, 2004, p259). In the 
analyses, the mean observed effect size was corrected by reliability of each dependent 
measure as measurement errors caused attenuation in them. Instances where reliability were 
not reported, the average of reported reliabilities of that variable was used. Afterward, the 
effect size was weighted by the sample size of each study. According to Cohen (1988), d 
values of 0.2，0.5, and 0.8 was considered as small, medium and large effects respective, this 
was a convention for evaluating the magnitude of effect sizes. 
Several studies used more than one intervention groups, results were combined as the 
focus of present study was between-group comparison of participants receiving SMI and those 
did not undergo SMI. As the articles did not report sufficient information regarding the 
intercorrelations among dependent measures, it was not possible to calculate composite score 
if multiple measures were used to assess same common outcome variable. Instead, effect sizes 
of multiple measures were weighted (based on the sample size of the measures) and 
standardized and then averaged in order to yield one effect size per variable in each study (e.g. 
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McNatt, 2000; Moyer，Rounds & Hannum, 2004). 
Moderator analyses. According to Hunter and Schmidt (1990, 2004), moderators 
likely exist if artifacts account for less than 75% of the variance in effect sizes. 
To assess the moderating relationship, studies were categorized into separate subsets 
according to the specified. Hunter and Schmidt's (2004) subgroup analysis was adopted. 
Under the analysis, the data are broken into subsets under different moderators and the mean 
weighted effects sizes were generated for each cluster. A moderator will be identified if there 
are substantial differences between the corrected effect sizes of the subgroups or the average 
true standard deviation of subgroup is smaller than that when the subgroups are collapsed 
together. Moreover, if the confidence intervals of the subgroups do not overlap or only overlap 
slightly, this also indicates the presence of moderators, (e.g. Cohen & Gattiker’ 1994; Lee, 
Carswekk& Allen, 2000). 
The continuous moderators were evaluated by using weighted least square (WLS) 
regression (Hedges & Olkin, 1985). To test for linear trend, the corrected effect sizes were 
regressed onto values of moderator variables, with values weighted by sample size, which was 
proportional to the inverse of the variance of the corresponding effect size (Hedges & Olkin, 
1985). The method of WLS had the advantages of able to test a number of moderators by 
taking multicollinearity into account (Steel & Kammeyer-Muller, 2002). For a parsimonious 
model, potential moderators will be entered in a stepwise function (e.g. Jaffee & Hyde, 2000; 
Lou, Abrami & Spence, 2000). 
Most of the studies used multiple measures to assess the effectiveness of the stress 
management program. These measures could be summarized into the following three 
categories: (a) psychological health, (b) physical health, and ( c ) organizational outcome or 
were excluded from analysis. 
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Coding 
Two independent raters coded each of the 51 studies and recorded the following 
information for each independent sample: sample size, mean and standard deviations on 
outcome criteria for calculation of effect sizes. Raters also coded the potential moderators, 
namely intervention content, identification of stressors, practice, and measurement time. The 
content was coded as coping (i.e. skills that teach participants to cope with the stressors), 
appraisal (i.e. skills that teach participants to interpret the events) and relaxation (i.e. skills to 
relax under stress). Studies were recorded with stressor identification if participants are asked 
to spot out their personal stressors in work. SMIs were coded as massed practice if the 
duration is within 5 weeks and the lag between each session is less than a week. The 5-week 
standard was based in the finding that only a few studies lasted for 5 weeks; the duration of 
SMIs could be as long as 10 months. Time interval was recorded as the time between the 
measurement and the completion of the SMIs. Divergent ratings were discussed until a 
consensus was reached. 
Publication Bias 
Only published studies were included in the present analysis, yet the problem of 
publication bias should be minimal. According to Hunter & Schmidt (2004), as the studies in 
present analysis examine multiple hypotheses and have multiple significance tests, publication 
bias based on statistical significant results is improbable as the possibility of all tests to be 
insignificant is low. Moreover, the present meta-analyses focus on moderators that were not 
central in the primary studies, hence, results deduced from the studies are unlikely to be 
subject to publication bias. More importantly, results investigating effect sizes reported from 
published and unpublished studies found no such difference (Hunter & Schmidt, 2004). 
However, as publication bias is a common criticism of meta-analysis, fail safe statistic, the 
number of unpublished studies must exist to bring the effect sized to zero were calculated. 
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CHAPTER 3. RESULTS 
Overall 
Mean effects were generated for each outcome type and was presented in Table 1. The 
effectiveness of SMIs varied as a function of the outcome variables used. The estimated 
population mean effect sizes were 0.57, 0.27 and 0.34 for psychological health, physical 
health and organizational outcomes respectively. This could be considered as small to medium 
effects sizes (Cohen, 1988). Results demonstrated that in general SMIs would have a 
beneficial effect with largest effect was obtained for psychological health outcomes. To 
further explore the effect of criterion types, several points were worth noting. First, there was 
a fairly wide the 95% credibility interval for psychological health outcomes (0.02-1.12) and 
physical health outcomes (-0.02 -0.57), which reflected large variability in population. The 
credibility interval indicates the range in which the true population effect size would appear 
95% of the time so that wide credibility intervals indicate that SMI would have differential 
impact under a range of circumstances. Additional results provided by percentage of variance 
accounted for indicating that sampling error contributed approximately 43.83% and 66.94% 
of the variance in psychological health and physical health outcomes respectively. According 
to the 75% rule, moderators were likely to be present and moderator analyses for different 
outcomes were warranted. 
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Table 2. 
Meta-Analysis Results of the Effectiveness of Stress Management Intervention 
Outcome N k JE 95% C I 9 5 % C I d Wd95% CV 95% CV % due to 
Lower Upper Lower Upper Artifacts 
P s y c h o l o g i c a l 2 8 6 0 4 1 0 0 8 LOS 0.57^ 0 . 3 7 0 0 2 IA2 43.83 
Health 1896 2 1 O ^ 0.27' 0 . 2 6 ^ 0 0 2 ^ 66.94 
Organ iza t iona l1743 2 0 ^ ^ 0.34'' 0 . 2 2 0 2 3 94.18 
Note: N = sample size; k = number of sample; SE = standard error of d; CI = confidence interval; 
d = estimated true effect size; SDs= standard deviation of sample-weighted effect size; 
CV 二 credibility interval; % due to artifacts = percentage of variance accounted for by artifacts. 
2 The Fail-Safe N from file drawer analysis indicated that it needs 192 unpublished studies that are insignificant to bring 
down the effect size to 0.1 which is practically insignificant. 
3 The Fail-Safe N from file drawer analysis indicated that it needs 36 unpublished studies that are insignificant to bring down 
the effect size to 0.1 which is practically insignificant. 
4 The Fail-Safe N from file drawer analysis indicated that it needs 48 unpublished studies that are insignificant to bring down 
the effect size to 0.1 which is practically insignificant. 
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Moderators 
Identification of stress. The moderator analysis that investigated the effects of 
identification of stressors demonstrated an apparent difference between SMIs with and 
without identification of stressors (Table 2). For SMIs which participants were asked to 
identify the sources of stress, the mean corrected effect size were 0.75 for psychological 
health and 0.33 for physical health outcomes. For SMIs without such identification, the effect 
size dropped to 0.28 for psychological health and 0.21 for physical health. 
Table 3 
Subgroup Analysis for the Moderating Effects of Identification of Stressors on Effectiveness of 
Stress Management Intervention and Its Outcomes 
Outcomes Identification N k SE d SDd 
of Stress 
Psychological Hea l th Iden t i f i ed 1 5 ^ T ! 0 ? ^ 0 4 
Unidentified 906 10 0.21 0.28 0.36 
Physical Health Identified 12 0 .22““033 0 2 ^ 
Unidentified 880 9 0.2 0.21 0.32 
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Workshop content. The results were shown in Table 3. In psychological health outcomes, 
consistent with the expectation, SMIs included both appraisal and coping components (d = 
0.66) were more effective than those only consisted of coping (d = 0.48). On the other hand, 
small differences in effect size was shown on physical health variables. The weighted mean 
estimate for SMIs consisted of both appraisal and coping components was 0.24, while that for 
coping-only SMIs was 0.29. 
Regarding relaxation components, in physical health outcomes, SMIs with relaxation 
component were associated with higher d (d = 0.43) when compared with SMIs without 
relaxation (d = 0.19). On the other hand, unexpectedly, sizable difference in effect size was 
also found in psychological health outcomes. Inclusion of relaxation component increased the 
mean-weighted effect size to 0.73，while when relaxation components were absent, the 
mean-weighted effect size was 0.34. A closer look at the studies revealed that SMIs with 
relaxation components usually were accompanied by appraisal components, it was speculated 
that inclusion of cognitive appraisal accounted for the larger effect size observed. A 
hierarchical moderator interaction analysis was conducted for further investigation. As evident 
in Table 4，inclusion of appraisal component into relaxation SMIs obtained the largest mean 
weighted effect size (d = 0.78). Caution had to been taken when interpreting the results of the 
interaction analysis on SMIs without relaxation components, as the number of studies 
belonged to this category was relatively small, second degree sampling error was possible. 
Moreover, the sizable effect sizes obtained in SMIs with both relaxation and appraisal 
components echoed with the conceptualization of coping flexibility, which was related to the 
number of strategies, employed and would be elaborated in the discussion section. 
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Table 4 
Subgroup Analysis for the Moderating Effects of Workshops Content on Effectiveness of Stress 
Management Intervention and Its Outcomes 
Outcomes Workshop Content N k SE d SDd 
Psychological H e a l t h C o p i n g Only U ^ 1 8 o S 0 4 8 ^ 
Coping + Appraisal 908 18 0.20 0.66 0.31 
Relaxation 1318 26 0.29 0.73 
No Relaxation 950 10 0.34 0.34 
Physical Health Coping Only 1 4 o S O ^ 
Coping + Appraisal 871 7 0.18 0.24 
Relaxation 1065 14 0.24 0.43 
No Relaxation 831 7 0.19 0.07 
Table 5 
Summary of Moderator Interaction Analysis for Psychological Outcomes 
Appraisal 
Relaxation Present Absent 
Present 0 7 8 
k = 18 k= 11 
Absent 0.31 0.36 
k = 4 k=7 
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Massed Vs Distributed. The next analysis examined the relationships between 
distribution of sessions and psychological outcomes. Results form t-test revealed that there 
were significant difference between the massed practice and distributed practice conditions on 
number of session (t(32) = 3.98，^ = .00)，total hour (t(28) = 2.37 , 2 = .03) and rest interval 
(t(28) = 2.40, e = .02), which fit nicely with the definition. 
As shown in Table 5, in psychological health variables, contrary to expectation, massed 
practice (d=0. 62) was superior to distributed practice (0.5). Similarly, analysis on physical 
health variables revealed a slightly larger estimated effect size for massed practice (d=0.32) 
than in distributed practice (d = 0.26). 
Table 6 
Subgroup Analysis for the Moderating Effects of Distribution of Practice on Effectiveness of 
Stress Management Intervention and Its Outcomes 
Outcomes Distribution N k SE d SDd 
of Practice 
Psychological H e a l t h M a s s e d ^ 1 5 O ^ 0 3 
Distributed 1816 24 0.24 0.5 0.37 
Physical Health Massed 174 3 O ^ 0 3 2 
Distributed 1489 15 0.20 0.26 0.26 
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These results may be confounded by the measurement interval: immediate measurement 
right after a massed practice would inflate participants' evaluation of their psychological 
outcomes. In order to provide a clear examination of the practice effect, a hierarchical 
moderator interaction analysis was conducted. Each of the practice format (massed and 
distributed) was crossed with each of the measurement interval (immediate and delay), 
resulting in a 2 x 2 matrix of four separated effect sizes showed in Table 6. Because the effect 
size estimate for massed practice on physical health variables was based on three studies only, 
the results had to be interpreted with caution. Small number of studies in massed practice also 
hampers the ability to carry out sub group analysis concerning the interaction effect of 
practice distribution and time interval. The following interaction analysis would just focus on 
psychological health outcomes only. 
The effect sizes of immediate measurement based on massed practice (d = 0.63) did not 
differ much from those based on distributed practice (d = 0.6). Further examination indicated 
that the effect sizes of studies using distributed practice would decrease overtime from 
immediate measurement to delay measurement (d = 0.34). On the contrary, the decrement in 
effect size of studies using massed practice was much less profound (d 二 0.59). It appeared 
that not only did massed practice associated with higher effect size, but also more robust to 
time. Distributed practice appeared to negate the beneficial effects of SMIs. This finding was 
contrary to the traditional view on the distribution of practice. 
Since massed practice was closely related to shorter duration, an alternative hypothesis 
was that shorter duration as in massed practice attributed to the results. In order to rule out the 
hypothesis, WLS regression was carried out and results revealed that only practice distribution 
was significant moderators explained 10.3% of variance of this relationship. Duration and 
total hour of the workshop did not contribute significantly to the regression. 
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Table? 
Summary of Moderator Interaction Analysis for Psychological Outcomes 
Time Interval 
Practice Immediate Delay 
Massed 
k=9 k=6 
Distributed 0.6 0.34 
k= 14 k= 7 
Stress Management Intervention 30 
Time interval Results from the moderator analyses revealed that effectiveness of SMIs in 
promoting psychological health decreased from immediate measurement (d= 0.66) to delayed 
measurement (d=0.44). Similar trend were obtained in physical health variables in immediate 
measurement (d = 0.23) to delayed measurement (d = 0.19). This implied that the beneficial 
effects of SMIs would decay across time. 
Table 8 
Subgroup Analysis for the Moderating Effects of Time of Measurement on Effectiveness of 
Stress Management Intervention and Its Outcomes 
Outcomes Time N k SE d SDd 
of Measurement 
Psychological H e a l t h I m m e d i a t e ^ O ^ 0 6 6 
Delay 1171 16 0.25 0.44 0.35 
Physical Health Immediate 1 2 O l ? 
Delay 667 8 0.19 0.25 0.33 
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Identification X Time Interval. An interesting finding was that identification of stressor 
was expected to buffer the declining effectiveness of SMIs, a 2 x 2 matrix of four separated 
effect sizes were shown in Table 8. As the number of studies in physical health variables was 
small, the following interaction analysis would be based on psychological health variables 
only. Although effect sizes for SMIs absent of identification of stress decrease drastically from 
immediate measurement (d= 0.39) to delayed measurement (d = 0.21), the effect sizes for 
those with identification of stress remain quite stable from immediate measurement (d =0.76) 
to delayed measurement (d = 0.73). 
Table 9 
Summary of Moderator Interaction Analysis for Psychological Outcomes 
Time Interval 
Stressor Immediate Delay 
Identified 0 ? ^ 
k=17 k=10 
Unidentified 0.39 0.21 
k=5 k=5 
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CHAPTER 4: DISCUSSION 
As research on coping and SMIs are always being criticized as quantity does not 
match with the quality, it is high time for a meta-analytic study to conclude what we have 
learned from extant studies. Present study provides population estimate of the effectiveness of 
SMIs and also the relationship between the observed effectiveness of SMIs and four 
moderators: workshop content, identification of personal strain, practice distribution and 
measurement interval. 
Depending on the criterion variables, the sample-weighted mean effect sizes for SMIs 
range from 0.27 to 0.57. These findings are encouraging because it revealed that SMIs are 
effective in helping participants in mitigating the negative impacts of stress. The magnitude of 
effect is comparable to the previous meta-analysis reported by van der Klink et al (2001). 
The results clearly indicate that SMIs are effective in relieving participants from the 
far-reaching effects of work stress. An effect size of 0.57 signifies participants in SMIs will 
score more than half a standard deviation higher on the criterion variable than control group 
participants. This reveals that SMIs can bring huge benenfits as stress is associated with high 
costs and detrimental consequences to both organizations and individuals. In US alone, stress 
costs US$300 billion each year, including the cost of absenteeism, diminished productivity, 
turnover and medical, legal and insurances (American Institute of Stress). Moreover, in 
Netherlands, 30% of the disability pensions are caused by stress-related disorder (Van der Hek 
& Plomp，1997). When taking all these devastating effects of occupational stress into 
consideration, SMIs brings considerable benefits to the workplace. 
The analyses for different outcome criteria variables suggest that the usefulness of 
SMIs relies on the variable in interest. SMIs are differentially associated with psychological 
health (d= 0.57)，physical health (d =0.27) and organizational outcomes (d = 0.34). 
The two level of theory in outcomes accomplishment may help understanding the 
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results (West & Aiken, 1997). The theory, which attempts to provide a theoretical account of 
the linkage between interventions and outcomes, points out that outcomes can be classified 
into either proximal or distal outcomes in which proximal outcomes mediate distal outcomes. 
Proximal outcomes are measures that are available shortly after the program training, while 
distal outcomes are those available after considerable time upon the completion of program. 
In the present study, psychological health variables such as satisfaction or anxiety can be 
regarded as proximal outcomes as they were subjective feelings, which largely based on 
participant's judgment, so the results can be evident in a short period of time. On the other 
hand, stress causes illness and symptoms in individuals through inducing negative states (e.g. 
anxiety and depression), which in turn affect the functioning on biological functioning that 
increase vulnerability of illness (see Cohen, Evans, Stokols, & Krantz, 1986; Cohen & 
Williamson, 1991). Consequently, physical health can be assumed to be distal outcomes 
which are mediated by psychological health outcomes. As a result, smaller effect sizes were 
obtained because time was needed for the improvement. In a similar vein, organizational 
variables such as absence, productivity are the ultimate outcomes of SMIs as they are largely 
depend on the physical and mental health of employees (e.g. Harrington, Bean, Pintello & 
Mathews, 2001; Wrught & Bonett, 1997). Moreover, many factors come into play when 
determining the status of distal outcome, and time is needed to improve the conditions, as the 
long-term effect of SMIs is questionable; their relative small effect in physical health and 
organizational outcome is understandable. 
On top of that, program components that affect outcome criteria are of particular 
interest of practitioner and for theoretical development. Therefore mechanism which can 
program contribute to the intended outcomes are investigated through moderator analysis. 
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Workshop Content 
A review of the 51 studies revealed that the content of SMIs differ dramatically. SMIs are 
typically multi-modal workshop comprise of cognitive principles such as reappraisal, in 
combination with relaxation or arousal reduction exercise. SMIs also include lift-style change 
elements such as time management or assertiveness training and general knowledge about 
stress. 
SMIs with both appraisal and coping components are more effective than SMIs which 
only coping strategies is taught. According to the contention of Folkman and Lazarus (1985), 
people have to handle two sources of stress, namely situational demands and one's emotional 
response to the stressful encounter. As a result, there is no single strategy that is efficacious 
across all conditions, use of multiple strategies is vital for adaptive coping. Moreover, there is 
no consensus regarding which coping strategies are most effective; in fact, the effectiveness 
depends on the type of stressful situation one confronts. Therefore strategy-situation fit should 
not be overlooked. Herein lies the value of incorporating cognitive appraisal into SMIs. 
Appraisal is effective as it can lead to discriminative facility, which is proposed as a 
cognitive process underlying coping flexibility (Cheng, 2003). It is defined as individual's 
active appraisal of situational characteristics, and choice among alternative strategies to the 
changing contingencies (Cheng, Chiu, Hong, & Cheung, 2001). Discriminative facility allows 
an individual to flexibly deploy effective coping behaviors through attending and responding 
to cues embedded in the various stressful situation. Research support that people with higher 
levels of discriminative facility are more flexible in copings (Cheng, Hiu & Lam, 2000) 
Consistent with van der Klink et al, relaxation components is an effective mean for 
lessening physical symptoms, this comes as no surprise as relaxation techniques are designed 
to regulate physiological experience by reducing arousal. It can be concluded that for SMIs 
target to reduce physical syndrome, relaxation components should be included. 
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The combination of appraisal and relaxation components contributes to a substantial 
increase in effect size. One speculation is that multiple components are linked to greater 
effectiveness of SMIs. This is consistent with coping flexibility. As variability in coping 
strategies is an indicator of coping flexibility, multi-components SMIs provides the resources 
and capacity underlies coping flexibility because multiple methods dealing with stress are 
covered in the workshops. 
Identification of Stress 
Concerning the identification of stress, promising results were obtained when SMIs 
required participants to find out their own stressor and customized the coping strategies taught 
to match with their personal needs. Effectiveness of SMIs plundered when such identification 
was absent. 
The prime focus of SMIs is dealing with outcomes brought by stressors via teaching 
various coping strategies (such as relaxation techniques, exercise, and cognitive 
appraisal).When facing with a given stressor, the interpretations, as well as the reason for 
stressfulness, will be different for each individual. As the response to potential stressor is 
idiosyncratic, the coping process will also be different. There are several advantages that 
make identification of stressors prevail over SMIs with general coping strategies. As the 
person-environment dynamic is different for each individual, an effective coping strategy in 
one may turn out to be ineffective or infeasible in others, especially when taking the coping 
resources each individual have into consideration .On top of coping, identification of stressors 
allow individuals to customize the coping strategies learned to tackle their unique stressful 
person-environment relationship, and to identify areas that need modification and planning the 
actions necessary for the change. Without such identification, SMIs run the risk of delivery 
information that may not be useful to participants. The results also resonate with the 
transactional view of stress and once again highlight the importance of cognitive appraisal. 
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Massed and Distributed Practice 
The moderator analysis on practice distribution obtained noteworthy result. 
Distributed practice yield better leaning than massed practice is a strongly accepted idea on 
learning, however, in the present study, it is failed to obtain the same patter of result. 
Glenberg (1977)’s proposal of differential organizational theory (c.f. Toppino & 
Gracen, 1985) can be used to explain the puzzling results. The conventional belief of better 
learning in distributed practice rest on the assumption as follows: when coping concepts are 
presented in a short period of time, since time for deep and elaborative processing is limited, 
each concept cannot develop distinctive association with existing concepts stored in memory. 
Consequently, those different coping concepts delivered in the workshop become associated 
with essentially the same sets of schema and become interassociated concepts. In contrast, in 
distributed practice where time lag increases, elaborative processing permits different coping 
skills to develop different paths with established schema in the memory, as a result, the 
association network formed has little overlap. This lead to an advantage during retrieval, the 
chance of recalling a certain coping skill will increase as a function of the number of different 
paths the certain skills has been associated. Nonetheless, there is boundary condition of the 
superior effect of distributed practice. Massed presentation outweighs distributed presentation 
when there is a cue presented in the time of retrieval as the cue will make some concepts more 
accessible than others. Distributed practice would suffer because there is little interconnection 
between different pieces of concepts presented, a cue would gain access to only a subset of 
information that associated with the particular cue. According to differential organization 
theory, the present result confirmed that coping is a cued process which could be benefit from 
massed practice. When facing stress, stressor acts as a retrieval cue of different coping 
mechanism. 
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There are several important implications. The results counter the conventional belief 
that distributed practices outperform massed practices, instead, to be effective; SMIs should 
be conducted with a short time interval between different sessions. Moreover, stress as a cued 
process can explain a number of observations in coping. First, this can explain the variability 
of coping strategies employed across context, since stressor serve as a cue which activate the 
coping response, which strategies an individual executed depends on the association between 
the particular stressors and different copings. The strength of the stressor-coping relationship 
may depend on the past experience of an individual. This also sheds light on coping flexibility. 
Persistent results indicated that individual who employ few or no coping strategies during 
stressful events are vulnerable to adaptation problem (e.g. Mattlin et al, 1990). Their failure to 
cope flexibly may due to the lack of ability to link stressor to different coping strategies. 
Teaching them to build up such associations is a possible remediation. 
Time interval 
In terms of time interval, the beneficial effects of SMIs dwindle down in delayed 
measurement conditions when compared to immediate measurement conditions. Delayed 
measurement of outcomes is indicative of the amount of transfer i.e. to what extent an 
individual applies the skills learned to their work setting. This requires customizing the 
knowledge acquired to meet the demands of the environment. There are two paramount issues 
in transfer: generalizability and maintenance. 
Generalizability focuses on whether an individual is capable of demonstrating learned 
knowledge in a variety of new situations successfully. Participants are facing with a vexing 
problem as they are required to leam something in an environment which is different from 
that the skills are used. The identical-elements theory stated that transfer would occur when 
there were same elements in the two situations (c.f. Goldstein & Ford, 2001). Unless 
participants could identify situations which application of coping knowledge and skills is 
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required, the transfer of learning is prohibited. This is consistent with the results in which 
identification of stressor could help buffering the deteriorating effects of SMIs as the 
workshops promote customizing the materials presented to fit their own needs in the work 
setting. 
Maintenance addresses the question about the length of time the newly acquired 
coping skills are still in use. A key factor is that participants obtained opportunities to use the 
learned skills so that the new skills could be retained. On the contrary, disuse of the learned 
skills will lead to skills deterioration. As the effect sizes decrease from immediate 
measurement, this aroused the caution that barriers in work were present in the extant studies 
that defer participants from using the learned coping skills. Research suggests that many 
variables have the potential to obscure the use of learned coping strategies. Supervisory 
support is a case in point (Brinkerhoff & Montesino, 1995). As a result, managerial support 
should be solicited if the SMIs are to be effective, managers could discuss with participants 
regarding on what they learned in SMIs. However, as studies did not report the descriptions of 
the work setting, there is no adequate information to find out the barriers in transfer. On top of 
that, solution of maintaining behavior and overcoming obstacles is offered by Marx (1982). 
Developed from relapse prevention, a long term effect of SMIs has a higher probability to 
attain when participants are aware of the risk of relapse. As a result, training program should 
make participants aware of the problem by asking them to diagnose situation, which they 
anticipate coping effort will be sabotaged. 
Implications 
There is a proliferation of commercialized occupational SMIs in the recent years and yet, 
this may become fads if they fail to deliver panacea-like solutions (Briner & Reynolds，1993). 
Moreover, in the hectic working environment, a methodologically sound SMIs may be 
regarded as a nuisance since health promotion among employees may not be the major 
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concern of organizations. Traditionally, research mainly focused on psychological variables 
such as satisfaction and affect, while only a scatter evaluation has been done on financial 
effects of SMIs such as productivity, sickness, absence, which are of focal interest of 
organization. The present results laid down a strong empirical claim that SMIs bring 
beneficial effects to organizational outcomes. This encouraging news should be able to make 
SMIs a more appealing idea to management. 
Implementing SMIs is not a simple task, SMIs program include a heterogeneous range of 
activities such as relaxation or job redesign, an organization is facing a wide range of potential 
approaches (Bardely & Sutherland, 1994). From reviews by Murphy (1984, 1986), the 
formats of SMIs are also different substantially. For example, SMIs can be diverged from one 
training session to fifteen sessions. Clear guidelines for SMIs are desperately needed. A better 
understanding is highly relevant for those who are responsible for designing SMIs and setting 
the standards for management practice. Moreover, practicality of SMIs, i.e. descriptive 
characteristics of an SMI, inserts important weight when employers decide which intervention 
should be adopted (Bellarosa & Chen, 1997). 
The present study serves as a good reference for practitioner choosing SMIs. According 
to the moderator analysis, SMIs involve appraisal component is recommended. Moreover, 
multi-components SMIs appear to be associated with superior beneficial effects. Besides, 
identification of stressor can make SMIs more effective as well. 
On the other hand, the factors of how situation-appropriate coping is formulated remains 
unknown, little attempt is made to explore the process underlying coping flexibility. The 
present research put forward that massed distribution of practice can facilitate flexibility in 
coping. 
Stress Management Intervention 40 
Limitations and Future Directions 
Stress and coping is a perplexing topics, the four moderators examined in present 
study cannot account for all the variability observed. Several other caveats much be addressed, 
e.g. age, gender and personality traits (Thoits, 1995) are viewed as important moderators in 
stress and coping. Moreover, they are not included in the present study for two reasons. First, 
due to practical constraints, studies on SMIs seldom separated the outcomes measures of 
different age groups or gender and investigated their corresponding effects. Moreover, the 
effects sizes reported are mixed, separate effects for each gender and age group could not be 
retrieved. Second, as the first step, the moderators in the present study mainly centered on 
general principles that could apply inclusively to every SMIs, individual differences in 
influencing SMIs are not taken into account. Future studies focus on these variables are 
deemed as valuable. 
As suggested by program theory (Roger, 2000)，understanding of what contribute to the 
intended outcomes can form a framework that guides practice and specify of what have to be 
done to achieve the desired goals. However, reliance on outcome measures solely hardly 
allow one understands why certain kinds of outcomes are achieved. It is suggested that future 
SMIs study could also include process measures that examine what happens during SMIs are 
necessary in future research. For example, the amount of knowledge in coping strategies that 
participants had learned is a valuable process measures. 
There is an intriguing question as to why organizational level SMIs are so scarce. It is 
conjectured that mechanism of individual and organizational SMIs are different with the 
former focus on how to deal with stressful situation while the latter deal with elimination of 
stressors. In order to broaden our knowledge in coping, studies on organizational SMIs should 
be carried out. 
Besides, inclusion of refresher is also a moderator that deemed important to explore. An 
Stress Management Intervention 41 
effective SMI should be able to produce long-term effects. Moreover, professionals estimate 
that as little as 10 tol5% of what is learned in training is transferred to the job setting (Broad 
& Newstorm, 1992). Studies that explored both short and long-term approaches of SMI in 
reducing occupational bumout found that participants in a stress management program only 
reported short term decrease in bumout, while those employee participated in SMI with 
"refresher" session showed consistent decrease in bumout symptoms which lasted for a period 
of a few years (Rowe, 2000; 1999). Refresher session is effective in producing prolonged 
effect because it is crucial for transferring of the learned coping skills to the real job setting. 
Cognitively, a refresher session can serve as a reminder, which increases the chances of 
retrieval of information stored during training (Wexley & Latham, 2002). In addition, from 
the learning principles, employees fail to transfer because they fail to recognize the similarity 
of task stimuli (i.e. stressor) in the training and those in working context. As a result, they are 
not able to produce the same response (i.e. coping); the outcome of the SMI cannot be 
generalized. However, with refresher session, there is a time lag between it and the initial 
training in which the employees can have a chance to practice the learned response. With 
more practice, when they come back to the refresher session, they have a higher chance to 
recognize the common features in the training and real work context (Roullier & Goldstein, 
1993). Consequently, after the refresher session, there is a higher chance that the employees 
can reproduce the learned coping skills; therefore, SMIs with refresher session can produce 
long term effects. 
Despite its seemingly considerable benefits, since few studies included refreshers in 
SMIs, present study could not include refreshers as a moderator. It is worthwhile for future 
studies to include a refresher in the stress management workshop so that we could have a 
better understanding of its potential beneficial effects. 
Besides, another moderator that is found interesting but fail to include in the present 
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analysis is the trainer characteristics. SMIs can be led by people of different qualifications, 
usually it can be led by either external clinical psychologists or paraprofessionals. External 
clinical psychologists are practitioners who received formal training in carrying out SMIs; 
while paraprofessionals are individuals who held posts within the organizations involved 
(Jong & Emmelkamp, 2000). However, research finds that SMIs led by professional are not 
necessarily leading to more effective results. This has great implications for the organizations. 
During the present economic downturn, organization is striving for the most cost-effective 
method. If there are no difference in performance between clinical professionals and experts 
within the organizations, organizations can utilize the paraprofessionals to the fullest. 
The concept of mental model from the research of team training can be used to explain 
the perplexing results. It is well established that there are differences between the mental 
model of experts and novices (Cannon-Bowers, Salas & Converse, 1993). This implies that 
experts and novices are different in the organization of knowledge structures; therefore, what 
the experts taught cannot be effectively assimilated into the existing knowledge structures of 
the novices. While people with less expertise may have a mental model more similar to that of 
the novices, novices may be more capable to incorporate their teaching into the knowledge 
structures of the trainees. When applying the principles to SMI, although the expertise of 
paraprofessional is lagged behind when compared with clinical professionals, they benefit the 
participants by having mental models more similar to the participants. Participants can 
understand the teaching of less experienced trainers better and consequently, their acquisition 
of coping skills may be higher and the reduction in the negative effects of stress may be 
greater. 
Concluding Remarks 
As increasing attention on human capital, people are emerging as the key competitive 
edge, it is important to ensure a healthy workforce. Nevertheless, there has been a profound 
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lack of connection between research on adaptation processes and practical application. The 
goal of coping research, after all, is to identify which specific ways of coping are best for 
managing problems and emotions, which is consonant with the goals of psychotherapeutic 
interventions (Somerfield & McCrae, 2000). Present study represents a first step to bridge the 
findings from descriptive coping research and stress management which hope to conclude 
what we can leam from the extant research so far. 
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